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Abstract of JP2003140213 
PROBLEM TO BE SOLVED: To stabilize the 
optical characteristic of a higher harmonic 
wave converted and to be emitted when a 
basic wave emitted from a short wavelength 
laser light source using a semiconductor laser 
is converted into the higher harmonic wave by 
making the wave incident on a light 
wavelength conversion element. SOLUTION. 
A semiconductor laser light P1 is made 
incident on an optical waveguide 2 of the light 
wavelength conversion element 22 in which a 
polarization inversion region 3 and the optical 
waveguide 2 are formed on a LiTa03 
substrate and the wavelength is converted to 
obtain blue light. In this case, the driving 
current of the DBR part 40 of a DBR 
semiconductor laser 21a is varied and the 
oscillation wavelength of the semiconductor 
laser 21a is made to match with the phase 
matching wavelength of the light wave length 
conversion element 22 and a generated higher 
harmonic wave P2 is adjusted to be kept 
constant. Thus, the wavelength of the 
semiconductor laser is kept constant and the 
operation is stable even when the ambient 
temperature varies. 
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t3ti-Cl^J:^®3T©*^l^® K ' * S0 - 8 " m<D 
^Oh>SaB«*^BW*. *©^ c > SK5 5 0'Ct 
l^lB©HMa31*tT9. CWc£<0, 05 (b) K^T 
«fc -5 &SJWtt©#*KeSM 3 #JBlS § ti 6 . Tai6 

a„ 

[0 08 5]»C jt(c»fiR0fcTail6a*l»*0 

©Sl7X^iU> «ffcKJfS30nm©TaRftX 
h 5 -Y ■7Vt<Dri2->'Cmm 1 ©iiKMtS. ^© 
««c. SS2 6 0-C-C 1 6^©^*a h>SE»K&£**T 
•5. fi«3 8 0°C-Cl 0$HH©T~->I'*fT 

l\ 05 (c) KijVr <fc *> t&KMmk 2 *^fiXT * 

[0 086] 15 (d) K*i*-j-J: 5 K. Si O 

,Bi4*fia«ii^«si'. se>«:*©s i om\ 

4©±K. Ti**««f4. TiSS©J5S«- mm 

$-->yLtT, fft-$ 1 5 tTZ, 
[0 08 7] ftfJMC. Wmic «t <3 . S« 1 ©BBBBK A 

[0088] y±©7'a-fe^OC<t-o"CffMSti'S7fc^iK 
8§2«. ^SSWtcii. i|ig*SiKj4 iim-CiSB^l cmT? 
4,^. »«SIE««3 0«l8«tt3. 8«mt, 

««5K««3<0I»*13*I2. 0Kmt$,l>. ttfc. 0 
5 (a) ~ (d) ©*©*EPtt. ««»K*»W4»SO 

[0 089] WISt -$15 2 

5 8nm-C4 0mW©A*KMl/t2. 5 9<-C*i. * 
[009 0] § HWRO^«»2 *^© 

(^3©*is» me «. ^mom^mmBmic 
*jw-£»^is*u-if«3 o oo«ss*5*-riRiiiia-c* 

[0 09 1 ] SifiSU— !T*B3 0 0 «. i*«K. S 
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-ffl*£*#U--!f2 1 cRC«6«*®ft*y-2 2 c<tO 

[0 09 2] !f2 1 c*»6ffi»3*ifc«*iS 

P 1 tt. :&ifcg^gySt^2 2 c ©7fczg$g§2 KiSSBSA 
3*1. **«tt2*e»r4iaCC5BIB»[P2'>.S8ISti 
CC-C. «S^T-2 2c©»i, SJI1©!! 
Jt»«KfcW4*«fiSBftJR^-2 2 a £|Uti©#«5fK 

[0093] *mmmm<Dimmakm*2 2ct», 

MgO* K-^LfcL i NbOjStl a&t*fUTiSK 

1 1 2 »msxmm3 ^ms&r 

2cd±k:«. «gt-£i 5*s^snn>s. «±© 
awEiWfsjtaEfi^ftsR^-z 2 c «. »it-j 1 5 

&S itJ-^-7^>h2 0afc>5t(Sj-rSJ: i 5i! o c[fi]*-r-, S 

i •^7'v'i7> h 2 0 a©±5cisa3nrc>5. 

[0 09 4] ^^u-if2 1 c*>6tij*f3*lfcS#?g 
P 1 HE. %j&SKl(t*?-2 2 c KA**»K. HJftt?- 1 

tf2 i ccDiamm (*ttfi3a»f2 20^0^ 

<t«jMfflJ©SgM*>e,«>S*?g©— sup 1 a*«m 
#3*15*1. -€-©»&*S i f^r?^28KJ:"]^dl§ 

ttS93Mt?2 2 c «c«*&3*i*«*«P 1 ©ffl##S 
^{c«:5J:5K:^^u— tf 2 1 c ©^td*aS*SiJta-r 

*ui. te*w«:iSPi&P2©ai;*j£— SKSociAST 

[0 09 5] I7(J, ¥3W*u-~ tf2 1 c©|g«l«aSi 

tii*t 3 *i ss#&©^ v - t<om%*^-? v r> -c* 

B. ¥m»ls— tf2 1 c©^ig&fi«. 7/-F/<9* 
SKKiajgLfc*- F <^aH*u— if 2 1 c©S§iI 

l#>u sa^fgttfsisa^br-st. b^s*!*-*- 
tev-yz i c©m#w. t-F*s^4t;sffiiiiB 

[ 0 0 9 7 ] 0 6 {C^-rS«a6 U— !f*«3 0 0 <Dffif& 
•C. !f 2 1 c*>6*«fiSBft«^2 2ci» 

5*fW«cmS*3*i5S2RSP 1 a©S«. ^g^JR 
-T-2 2 cfCA*f3*i-Sg#&P 1 ©fi<ttBRI*!*5. L- 
Wot, S^iSffl#P 1 a*7 : ^7-i'^2 8-e*imU 
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©J:5&£3£{bfW*Bl£tf*.tf. 8 0mW©a*iSA#tc 
*TT5SSPI^©^^«4%t?&«3. ±3 0'CfiK 

5. 

[0 09 8] £Lh©J: 5tC. *Sif!i©Ii5gU-f 

10 7fc®3 o o-cii. ^2S^u-if2 i c<D§mm.mz&j£ 

3^2 2 c©7fe^SS2©ag«aEMt-^ 1 5K:J:D 
— ^C&fc*l£ 0 cntCtoT, ^CSA©iSiijgtH^ 
(3mW) tfSfctt*. tB2H*£3tfi^-f*ra. -1 4 
0dB/Hziifetfi<, Hfliffj&ffi-e**. 

If. ^t— Y^ y y<D¥Z&JfiVi± 3 *VC . 5aS?fi U -If S£ 

s©Hffitt*5(^j±-r.2.c 

20 [ 0 0 9 9 ] &*5, f 5 ^ 7^*2 8JcJ:5g:$i&tti;b© 
* « . 2 W*f 3 *ifc«©*#««:*f L 

[0 10 0] C©ct-5K, if^W*U-if2 1 c©|g«jm 

^SCiiOSttS. ^©ISB^CDj;^^. 7fe7^-F 

FX f ^©*ft{*. ±IBr*iS?Sl//cD BRW©feOf 

<*4©*K0g») ^tc. *^©^4©HJSJ^SSK:*i 

[0101] ^(EW»««:*jW4jS»fiu--!f3fcaW*. 
m 1 ©HJS»«Tia 1 *#«80-CK98Ufc®«fiU— tf 

*asii o oiH«oiWE*tf4. fc/ci. impure 
SicHJte^JSccjBWSfectttS&orfcfj. tft 

[0102] Z<Dffi&&\s-yyim\ 0 0T«. ^fSffJ 
^feS-r*5L iTaO.SSl ©«S5CjlW^©» 
40 «S««J«3**»fiR3*l-Ct>4*aaBeft3R-?-2 2 a £ 
ffllr»S. 36(C. ^g^il«^2 2 a©JS»3t^©0@ 
J^te^3*s^3*itl»5*ffifc«. 7ah>3^?r 
fflC»r^jg8S2*sji5*S3*ir^5. 

[0 10 3]«fc. SiftSU— !f3te« 10 0B, iggBj 
^gP5r4f-r5DBR¥«ftU--!f 2 1 aim>Tl>5. 
DBRfi(*U- «f2 1 amfW6B8&& : ?-2. 2 a 
«. A 1 TT#fcIH2 0©±CCH3E3*irt>*. 

if 2 1 a*^mS^3*i)tS*^P 1 «. 3^- 
$ U > X 2 4 -C *K 3 tltc& . 2 6 Zftls 

50 t7*-*^U>X2 *iftfi^ft3R?-2 
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2 a <d%m -am 2 icxmm i o *> A*hr a „ 

2 6B, SaHRP l©«36*ltl* 9 0 ffilllE Stt. 

2 ©fl##fa(c —a $ -a £ #a $ nr C> -5 . 
[0104] #afift&2 KA-*fc»#ttP i «. twas 

^fiL©*S*J*ofc»«SIE««3-rSf«liftP2«:X 

ft$ns. $e>&c. *©&to&<pii;< L©gs£i#-5 
«f»iS(Bi«4t. mKeo^7-#uMi3ti«. 
c© jitter. *^ss2©F fc 5gpr-tiifs3n/ciS^ 

P2«. UStEl 2«fc«3Sc*f3tiS. 

[0105] iSPisg*i|^-r*«g (ticffis^ifts) 

^^^©JMJWiCt.fcO&S*. C(Dtctb. m&u 

[0 10 6]^K, DBRf«ftl/-f2 1aK:ol,)t 

[0107] DBR^ftU- tf 2 1 att. ^354 
2. <Sffl$IJffllgi54 1. *J«fca c DBRSP4 0{C#rt>*vC<,> 
■5. &§B#4 2. 4 1M4 0(i, •en-etiii4 2 
a. 4 1a. 4 0 aCCj;i3!4tl0C$IJ®-C^4 o j%^g|54 
2 Klft4 2 a *^0Tlit*ttAt4C it?. rSttd 
4 4#s$fe3teT5. aA«ife^ffiL*t»ffi«rli^.Si. 

tf2 1 a©BUffi©-^^g§ffi4 5iDBRgP4 

otcKW6*i'Ct»£lEl*rt& J ?-4 3 i^jtac-rswcct-, 

[0108] ¥^flcU-if2 1 a©DBRSP40^©& 
A«StS*9atStt£C£-C % flBtMWKttrs©'?. 7 

B RSP4 0 £SI 1 ©S&gDj^gRi L-TttffS #4 C £ ffi 

[0109] 3 eeWK, tirtlfWflPSIU 1 (CM®4 

{cSCit-SCiAJT**. L>/c#^T. COfiMBSIWSIU 
l*, ^2©^gBj^g)5iL-rtifilS-&6C<t*5-C# 
S. 

[0 l l 0] 1#iC. *^iS0!|8-C«. DBRSP4 0(CJ; 
&lfftl%&IHMgp& U ffi«iWflWR4 1 tc<fcS3HJ®£ 
fflHSBWffli i r 5. *JtM0BSec*stt 4 C ©H5tl3i£ffl;*J 

£5e*fc&&*. sttftu— !f«»i o o ©ti*>±tf b3f£ 

[0111] *««:Atifc^r««fi«ft£titfflS^ 

iKffl^j«. t-Ax^y^2 7TMit. -e©— 95 

[0 112] *-r*»JK, 1 Or. DBRSP 

4 0©|g«(SS£ ; &^{t3-t±4o 0 9(C^-T|gKl«jj£fii<h 
^i^g<t©^7*i6t>*>-5«t^CC. DBRSP4 0© 
SS4 0 a«cS£-rH«lSSS*^fr4i. &*gjfcgtt. 
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SE^SEfi«:asa-r*i. »ii«P2^t5„ c©« 
IHiKO^?:^l/fc6 »^820) . DBRSP 

4 0^©S^HS-r-5 (Xff7"8 30)„ 
[0113] 7" 8 4 0-C. firtSflJfflia54 1 

©HS4 1 aKafri-WSfeSrSWbS-tti. fij[ffitHSPffi4 1 
•^©«SK^{fc-rSti-&. D B R354 0©«d£©gE{t«: 

c©<fc^(cLr. iasa^©a^j*ssA(citc-3/c*^^^ 

{4tB$iJffllgf54 1 KiJW«ft*H5£T4 Uf? 7*8 6 
0) . 

[0114] «±o»ao-c, «^awsiftW**»» 
[0115] »«Hais**StfM-*£. *«j^s*^2 

2 a©fifflSS^?^S*s^fc>S. CftK^fLT. DBRf 
awtu— !f 2 1 a©«Sififi4SEiL-C. *«[fi3E8BR^- 
20 2 2 a (Omt L ftJHHffiffl«^«*«:iaiiRS4^b-a' 
-2>C£#-C*-5>„ 

[0116] -ra*>%» ±SB-cttMLfc*©iiEna©a 

OaRO'4 1 a-v©En*n«SK*sSSl/r. i^Pi!SP2£ 

JKKlr»ttB^efi:3«r. flrtBK£«S©Xft«:«fis 
[0 117] ^JO&T&a&Cfcfttf. fi«0~7 0*C©® 

tC, 5 0 0 B#H(Ct>/£iSS»i©*Kttfpcti©ig^{b{C 
[0 118] c©J:5tt5K)ei/fc«fcff». ?aittfi(c*t 

40 fig$n^>„ -r^ct)%. ^tgjgs©^bcc*jw5ST©* 

* ^ d b rsp4 o ^(DnmwmzmMmimtc&mL . 
—5? . * - f # * u & c> immm&DBjgmM 

[0 119] <e*5. 0 8£#MbTt&BjjLft:_t:IE©-;i 

©$iJiai«:fci,i-r. fRpaSMffliK^u^xsR^-KiStaK 
50 t-h*. HI 0«:^-r o *^S<3K«. 0 8 K^Tr&fg 
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fflW^<Dnffi<D&m (Xt~j 7*8 4 OSO'8 6 0 > © 

££C3t»"-2> (^ry7'8 45SU ; 8 6 5) . CfttCfc 
ot, DBRSP4 0'N©m^©flJ®iffl^*5l±-C, #6 
li$:g©$IJ©£*T 5 „ &*>\ 010 CDffe<D Xf? 

[oi2O]0i oicfjkfoir^mtt&mtzpiw 

fBSWSIU l£^/&ir U©-C. *fcg£*m< 10 

\y — <f ZBl$,-r i> C L &X # i> t t, »9 i> $> 

S. 

[0 12 1] ttfc. fIt-$«ltt-$-N©I 
fc-C#S. #{C, t-HDBR^*l/-- »f©±{t££ 

[0122] ffliaSSOaKD^rffii LTB, E^ffiHtCfe 
(CRfctiSCittttO. *fc. Silk-infc#«fig8fe 20 

(#5©*M8B») *«W<0»5O*tfe»JBK:J: 
4I«fil/-WBB*Hl l*#JRlbTtiMll"*-S. 

[0123] *susjg.«r «>, JSiftfiu- if*«{c$* 
nSMI^f^2 2dtbT, LiTaO.Sfil 

<Dtpicftmm&ffim3 zbi&lx. 3 eic^a h 

2 Lfc#S«fiHg©#iftfi£ft 30 
2 2 d S . A*fffi 1 0*6A«3 ttfcS* 

stit, ttj*tffii 2#>6taii3tt& 0 

[0124] c©m*]?n-sii;ia^p 2©w^?:^3 

■ttStofeOIWai^Sil/r. ^ifcS^&IPH^ 2 d-CB 
2 d T-B . «*©»ffiBft *ff 5 J& 1 ©#«K«flWi 3 

tefln^T, ^hiOASffii otcig^gimc. a»!©g 
l» (HJWA 1 ) !lte©AIIR©#«K1Rlttt3a. SO' 
JH»!©ftt» (A 2) SJI3©jaffltt©#«&Klsff^3 b# 40 

mmm3a, 3b2aCf3*WW6ti-Cl»*. J3W©M 
&B. A 1 <A<A2t*S. 

[0125] 3 6ic. #ffiJ53to«$3 aRCf 3 b©±te 
B, feStHCM^-S^Sg^W-r-SlISftg^l 7 a. 17 

bj&s-eti-en^snri^. consts^-i 7 a. 1 

7 b B, A*f® 1 0#>6A*f Ltcm&i&P 1 Biljfi3-ti 
5. b#>U ^2S^3 0^iag^3 a^O'3 b 
{C«fcoT-etl-eti»2(!:^6^Sn/cil5PI^P2 aS 
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tc. g& 1 ©JgftffifoDaiffitCBfw f-9 * 2 8 aSO*2 
8b*5tW6tit^t, ^©<fc5«:0"T[35f3ftfc^l)f 
«P2 aSCfP2 b*s-€-ti-etiA**-r4«fc5«:EHSti 

[ 0 1 2 6 ] 0 1 1 KttHij*OT(,»&t,»J&J. 

B. *iftfiffift* ; f-2 2d©*»«l»2CcAltri. * 

3 a, 3 bRtf3T'-e-ft-efti!Siffi!£P2 a> P2bRO* 
P2(cSfc3ft£. 

[0 1 2 7] Bl 21*. A#3ft£*«t©i&gt&£ 

B8 6 1 nm, igg^MMIB 1 nm«5. IS 3 

3 B 1 mmt* <5 . C ©g|$#©{itB^#tgB8 6 2 n 
m. i^S^fflipsB 1 nm-C*€>= ^ 1 ©#M5fs 

3 rt* Jiffltt CcjgfiS 3 *i T I, > S gP^Wg 3 B 9 m m T 
C©aB#©ffiffiK£«fitt8 8 1. 5nm, &g 
*ffl*IB0. lnmt«„ 
[0128] ¥il«*U--1f©*fiiftfi*J*iftfiS<ESR^- 

3#KlSOT*i«RP2*i#6£U H1J&M1 2*>6ffl*f 

mmtk 3 a ifimsz u xnsmwt p 2 a *^^-r s . $> 4 
c>b, i8fiiftfi*ifi-rafai. s&3©jg»!tfc»®J5ig& 
1^3 b^JSjsi/Tiiip^p 2b^t?,„ ^-n^n© 

aS»ri6*LfcJ*iliftP 2 aMP 2 b B. EIJTtgT- 1 
7 aWl 7 bXMVr^tlXv" -i T^^2 8 aM2 8 

[0129] DBR*i(*l/- tf©?SS?:^^?cit^© 
r-ffff28 aM2 8 b©W*mMfs-^ (W^tSI 
fif) 113 (a) tc^-To CCt, f •cfi'i'28 
a©ff-5f£I. f 5 ^ r-^i? 2 8 b©fi^£ I I irn 
B, *©MtttH^jB I - I I i^c-S. 

[0 1 3 03 013 (b) KB, f ©»«?« 

g^Epjjnm^r-sijw-r^is^©. ^s&ta^ i - i i £^ 
■r. iQR©iw»«:*fc-3r». mmtatii - i i©^» 

^s^rtuiai-r^^ cntcio, isisigai^©iii*, mcc 

*5 5-7 0°C©©H-C^S(j-r-5>i, m»±lJ«JMfl© 

[0131] C©^^^:. ^Kjt^m^ffl^-SiiifiajgfcB 
*?rlS#E.-^+^tcSS3-tf-5C<b*i-f #4,, S*«P 
1*^H5IS«P2^©^^B. A^-7-*i6 0m 
W©iS^(C5%-C*-S <1 Sl^OlSSi^ai^^ffSfc*© 

m i ©^w«»es«M« 3 «t mmmic&. $m 2 



* 
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m 3 OJH MBtt&ttSIEffiift 3 a SO' 3 b » . P]-©»« 

2>. -"r©fc©. *:ti*:tiftWm.®M3 . 3 aSO'3 b 
©{4tBg£$g©W^«-;Er & 0 . Mfibtfctmc J; ^ 

[0132] ±IS©§iB^-C«, ^NWtu— !f©««iSfi 

£^{b3-t*ro>s#*. jaa^tiKc^KBu-rs^fr^w 
mG<omtmm) &ic. ^mm<Dme(Dmmmm<om 10 
*s*-r i PiHia'*c*4. 

[0133] *JCMffl»rc<>. Jg«fiU--!f#»(C^* 
W«StftST2 2ei(,t, LiTaO.lgl 
(D*(C^SJSK«g«3 £ffi>)£l,r, s 6CC^P h >3^fe 

JRT-2 2 e*«ffl-T*. AWffil OfrZAMZtltcm* 
RPltt. X»ttK(2«0rr«nicMMfiP2K9Qll 

s nr. wwffii 2*>6tb*fsns. 20 
[0134] c©taw3n^«pigp 2©a***3£s 

saaBft*tf^sri©»«®)E««3«:*n*r. -enj; 

0A*tSl OKiaofflBfK. JBXrj©*3l> (JM83A 1 ) « 
2©HJWtt©#«J5«««3a. SCJtJB»!©filr» (A 
2 ) SH3 ©il»JK©»SSiiM^3 b aWRSSlTCl* 

a. 3 bsy'3^twe.nti^„ iaw©^^«. m 

<A<A2TJ55„ 30 
[0135] $ 6tC. »2&tJt»3©»ffiS<g««3 a 
SO* 3 b ©±K«, ^-fe*^g§ 2 a SO* 2 b #JfcJi£3 

nrt,>s„ s*«Pitt. 7j|6jtt^3§5 ofcior^- 

«btlfiftB2a&U-2b{c*S^3tir«,»4. aft**]** 
382 aSO*2 b 4a-,ta-TSl$«P 1 (c»-3t»T 

^*-r^sii«P2 aso*P2 b«. mmKomcmtj 

Sn-So 3 Sfel©ffliJBi{c«7=-f 7^2 2 8 aS 
02 8 brtSfSLWenri^r. ^(Di^icLXMVr^titc 

BMttP 2 a sop 2 b*j-?-n-enAi*-rsj;^(cBe'S 
3nri,>£. 40 

[0 1 3 6 ] 131 4KKia^L«rc»&0i*S > ^i*U- 

«flFJt»rt>-5. tf^efflitsn/cs^p 1 

«. *«*aaaiH t 2 2e©**«»2«:ASfri. * 

«fiB2KA^fei*»PlB. JaSBtt©»SSK«« 

gfi^ffistsnso 

[0137] «SSSnr«:3»-afc|S*«!P 1 B. 

:*l*Itt!S£8 5 0 fcj: or ^«^«jg8S 2 a SO* 2 b it 50 
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•*S"S*^P 1 «. ^n-en©3fc'9"S3§2 aSO*2 b<D% 

mwrnhttftm 2 som 3 <Dftwmm.m 3 a so* 3 

b«:J:or"«PiSP2 aSOP2 bK^SSISnS. 
[0138] &2©j»Sltft'^tt££flnR3 a (jgfflA 

1 ) ^M?ntl,^It|©S5Bl mmT*t), C© 
asacf-MHS^Sftfitt 8 6 1 n m. ifcg^ffiHlfJ 1 n m 
r&&„ Sfc. lff3©Ji»!tt©^SS?gM^3 b (SJW 
A2 ) ^fiX3nri^gf'^©S3«l mmrS)"). C 
©Sft»©fii*'BS-&jgS«8 6 2 nm. W&mmmvXl n 
mT*5. *3t. ^l©^«©^ffiJSlKMtS3^ff^ 
3nrt,>£g|tf>©g3tt9mmr£>i3. (4fflSS^igS« 
861. 5 nm, ^g^fflitg'JO. lnmtW. 

[0139] SfcOXfcWcflBaora^fcJ: 9tc % 

—Scur^ntf. »i©»s*xeflR«3#tS)c6ur*Bi 

igP2#526£U (ti-^Sl 2^6ffi{M3n.S 0 0*>U 

#as"&g*m » <t . si 2 © mmvKftmmmm 3 a #5: 

J»l/r?Bf9liftP2a*i«afe-rs. ^miggrt* 

Kfiiep2 b#26£-r-s. -en-enwap^r^Lfcift 

U3i&P2 aSO*P2 b«. 7^ t"-* Z 2 8 aSO*2 8 b 
teAftfU *cr«»M#K:SHft3n4. C©J:5K:i, 
Tf^f?$2 8aS02 8 b r&tfj 3n5§#*>6, 
^S6»«iP«©IBGlK:*K-5'/>-rS*flr#*»S. * 
L/t. HS&«#©^tt*!±2%©|gH«:fc3*SJ: J 5 

tc , Eittnustt «t o r zmmmzmw? scitcjif), 

iSSS^tH^Offl^^Cf-^ffiCJifflK^OC <b^r# 

•5.= jtrft-wcuj. u&&5^-7 o •coKEarsati-rs 
i. mtf± i%«F^©tH-/3©^«i*s^-r^ 0 
[0140] a^p i «>6iKniKP 2 ^©gsftas* 

Xft>*7-ifi6 0mW©Jg^-«:7%r-S).2>„ J5:fc. 
**StEil9K«© J: 5 fcmW® 1 2 ©WcMi&&IHffl©J"gj?J! 
«7>SSSM^3 aS03 b*^Tn«. TrCCiSia 
i^©^«7Lfc r«ffl»j ©s-^ig^fijffl-rsc 
i*^r#s©r. ^^fc{||5*g*5s«3n-2)C<f:*^ 

[0141] ±ia©I^HJr«. tfosaaSfi 

»bt, 7fe«g^^©{4tB^^g^^{b3-a-r 

(mi (ommmm) xic^ xmMomi ommmmoim 
?%M*mw?z. Hiss. *mmm<mm 

[0142] C©"@jgSU— «f7fe?®7 0 o r«. ^NSJg 
**iIt?*4L i TaOJS 1 ©F^tmitK©?} 

ffisf^un 3 &&m stixnz K&makm* 2 2 f * 
$e.K. *ife»jr$*!g{c*jws7fejes^^2 

2 f «. cn$ r©*««S0g|©7£"fiS^lft3RT-© J; *> fc 

s»itt©»ffis(E««**»JiS3 nr^ zmwtcytm®.d& 
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[0143] Sifc, g»SU-f*S7 0 0 B. jfcgpf 
SaB**-T4DBR¥»»U--!f2 1 f £Jgl>Tl>S. 
DBR4«»U- 9*2 1 f SCWiatESa**^ 2 f 

«. a i -rt^fciivf2 o©±ccn^3nrt^„ ^ 
ttu— tf 2 i f *>eaMsnfc*2(EjgEP at. u>X2 

4 aTftfjEKShfci, #j&B^Bi*7-2 2 f KAH 10 

®1 o*^AS^-r-So 

[0144] 2 2 f tCAr>A:«*ttP 1 

t*. fiifflK^fiL©fi3*Rf-3fc»ffiS(E««3-ClKBI 
«£P2{CSE*3n*. 3 *©ffttc«KB&< L© 

IBS ft*. C©<fc5K:Ut\ ftjfcB^ftiR^ 2 f ©F*J 

»r«W 5 tifc^Si^ p 2 «. HJStffi l 2 J: «) Sfci* 3 ft 

[0145] £%g (tt*fflK£iftfi) 

«. fgiKtSffl^tCJ:*). ^^3^ISS©fif»r*<!:# 20 
SS(E««3©«Jtl!4«:J:»)**4. C©fc«>. atttfi 

5. 

[0146]»C, DBR30*ttU---!f2 1 f (COtvc 

[0 14 7] DBR^«:U--tf2 1 f«, ffeftSIH 2 
SO*DBRSP4 0(C^n-C^-2> o SSP»4 2R#4 0 
«. -eft-^ft^@4 2 aRO*4 0 a^J:O!*A£OC$IJt0-C 
^*SB4 2(CSS4 2 a4^t/tSiiiE4ftAt* 

fii^jgjLSi, ¥af#U— tf2 1 f <DmW<D^$mW4 
5iDB RSP4 0 hti-C^ZWtirte^A: 3 

[0148] ^SSflcU-lf 2 1 f ©DBRSP4 0~-©£ 

D B RSB4 0 Sri&gDMgBi bTSbfEStf* C i*5"C 

[0149] iS«Wfta*SJE{fc*ffiK:-3i>rsiW 40 
[0150] m$i&\s~~ir%M7 0 0 «. 

x^4 8©±{cv?>h$n-ci»r. asJ&s&©^fb 

f©«K&«K^ftS*fc»^M*U— tf 2 1 f ©#6}Jg 

f^fCii^tCii^S. CftttttUT. DBR^zg 
ttU — 9 2 1 fO^aS^iSCiT, ft&fi^gl 50 
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2 f <C«fba©ffitfflS^»*«:. 9*2 

1 fO^IiSg^MSCiAStt^ 

[0151] C©<b#. 3fcifcfi!«»JR-7-2 2 f *»6©W 
Hai^ai^P2*b'-AX^';^^2 7-C5>ttL/. -£©— 
9S£S i 7 : j7-i?%2 8 T^r- £f 
l>. C©<fc5&flf(K<t-rfttf. 7*4 r *£2 8(clittS 

fCH@4 o aftEPJirr SS2Sfil?:iSS-r^ c t*5-c* . 

[0152] Stfc. f ^fi'f 281J, 115 ft 

tB-rsiff«cciiB6n^fe©r'«^c^ mtf. **fiSE 

22 f ©AttMi o*>^gp^fiSctt}3ns. -ec-c, ¥ 
iftu-f 2 1 *tim&8mM*2 2 f <t©rai®©± 

[0153] ^mMBmic^tin, sao ~6 o °c<om 

H«C4$C>T\ HSm&&t><Dm})* ± 2>%HtfV£MZ-Z>Z. 
4j6*r#4. S*jg^6*IS^©^^*B. 
3 0 0mWOAAKJtU0. 5%-C$>«). tti^l 1 . 5 
mW©^JU-^*sff 6ft£. */c. *3SSfe}KS8©^S 
U— !f*W7 0 0{c£*ftS£5tt'W*a©#iftSa 
^2 2fli, ^K©T^^y>h*SfB^KtfA5i 

[0 15 4] ^(C H 1 5©JSfcgU— !f3!£JfS7 0 0© 
flb£K::tel>r. DBR^ttU— tf2 1 f SrRFigftrT 
•S. ft^WfCtt. jg&&8 0 0MHzOf-f>iS®lE?; 
S@4 0 atCEnHOTS. cntC^oT. 
i^J<V- 1,6 OmWiCttLX:. A-r;-2mW(DlilWP 

2©m^* i f#en^ 0 

[0155] *SSSSE««WSC8^*B«*iR©^'7 
-(Cj:b«-r4©t?. ±te©J: i 5tC^^U-if2 1 f K 
RF|g«)?:tf otlWP 1 ur^igs^ 

»*t-2 2 f icxJj-rzctic^K). *<D2zimm&fo 

±.-fZ>Ztifi-Qi*Z>„ DBR^zfftU— *f2 1 f ». R 

[0156] tf©RFK«|tt. 
ff^©J: i 5K^*;Ui'S©7t»S^^2 2 f 
t&^KSger. 56®SSSSM©31£«^^3fl^=&^t?S^ 
fiU— 9*36»©flWE«:»Lrfej , affl-C#*. 04 

£>£C>«, 05©Hift^SgiLr^L/c^Sll^W 
©#i*^, ^JfiJK«{c*j^4y^i/ffi©3eiESfi!fflWR 

^2 2f itsttmk&\s-ir*M7 o o©»»sccjifflt- 
(W8©3HEJWB.«) me *mw<Dm8<Dmw&&<o& 
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61/- *?ltm8 0 0©«fiS*^-TWrBiar*4. 
[0 157] HI 6fc^riS«fil'-1f3fc«8 OOrfe 
"<Jb***^4 8 *flHr»rS«fiU— !f*iB8 0 OCD^ 

ttfrfc. DBR*»*l/- *T2 1 gilW2 0*JW/C 
^r*ffi»c»^n»^5 9aaMH13tir*J0, H 

SfiMKclB:/* * £5 9 b#igH3*lTOSo Stt2 0 
tt, J¥3«0flxtfO. 5 10 

mmT'£>S 0 COtctb, D BR*2|tt U—tf 2 1 e*»6 

[0 15 8] ^;^*^4 8^1©I4 8alii^ 

Si, »10S4 8aSffS2©I4 8blt fcSl^C 

TftMM*ffl*^ , r«'&«Ctt. IH2CDM4 8 bWiUt 
f&a»mB*7jV*\ C*UCJ:-?T, ^;^xt-f4 8(D» 

1 (Dffi4 8 a^n >^59a ^UtgbtC^* 20 
»f 2 1 g©m, M'I2 0I4 8 bCC^^U 

7 ^ 5 9 b ^LtgltC^3t^M : F2 2 r(D 

[0 15 9] flifctf* ii^H «^59 aCD^a^:, 
3 0X4^riKj5 o C^6^5 5°C£T^{t3iiS£, 

b<Dflg{i, ftl 0 8 C^6^5 0 o C£T- 
»tTS. CO»S*, ^flcu— !f 2 1 ?<Z)?Bj6ft£& 

■fi. #SSfifflftJft?-2 2 *<DffifflS^«fitt«2.«2 . 30 

^ttTi*4 . 6 nm©«Ht?iRfi*WW-r* C i^"CSr 
So 0 1 5 CC^-TJSiftiU— !f*«7 0 0<Z)1t^r«, 
^*0*fiE*a«2 0 t^UT^^**^4 8CDIU- 
<Dffi<D_LK:EgLTl,>S#, CCDtB^fC»iS[fi©nI^ffi 

[0 16 0]*fc. DBR^f*U~1f2 1 

(» 9 oXMSBMO Wc s ^Hjom 9 ©mBK»ojs 
SHr&s, 

[0161] CCDHSSftU — !f*«r«, #«Ug#3**S 

ar* 4 KNbo 3 mm^mm^(D^mm^mmmm 

StiX^^ta&SSaSSR^m^i. KNb0 3 te, 8 

0 0nmW<DMm&*m*&¥&»l'-ir<DMtt*l 50 
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[0 16 2]*^ ttat»«©^*u-if}fc«r 

tt. «finJ^»*WTSDBR¥a9ttU~1f2 1 h Srfli 
DBR^iftU- tf 2 1 hBA 1 "CC#fcS 

W2 oo±ccs^?nrc^r, y 2 l 

ti, jettSffitUR?- (HI 7tett*H7S) ©ifcaKSBte 

[oi63] ytmmmtcA -? tcm*$t p i fits^^ 

S L cog $ fc»S5R««r iSSBStc^ft 3 h 
So *0««:|«<Hi;< LO«3«r»ofc#» 

J:9j5fc3t3ns 0 

[0164] 44GNUBSr(2. «fc 5 Cc % f|HjfflJ£ 

[0165]^, DBR*»»U- !f 2 1 hKot>T 

m?g-rSo 

[0166] DBR*a»#U— tf 2 1 16^354 
2, DBR354 0, RO*r>^gP4 7tC^tir^S 0 
#9tf>4 2. 4 0SO'4 7» t **l**l«B4 2a, 4 
0 a, M4 7 aCCjiOSftftCCWfBir**. ^*SP4 2 
tclg4 2 a^LtlMttAf^Cit?, rgffll4 

zS{* tf 2 1 h<Df£M(D^£l8®4 6<*;DBRg&4 0 
[0167] 4^2»<*U-1f2 1 hCDDBR3540^(Dii 

Am^^L3#sc<tT\ m9xmtmt?z><o-c, y 

D B RSP4 0 *«SnJSE»£ OT8&fF3i±S C £&V 

So 

[0 1 6 8] m(MA2X*m^tcM^ T>7'SP4 7 

-cif$i3nrffl*t3nSo ccd4^ v ***u-if2 1 

[0169] -7?, 2(^|ttJB«r tt. ¥2»<*U— tf 2 1 
hCDft®0-^^®4 6iDB Rg{54 0 ©HSjSRWM i 

©iaoffistr*iiis»i«gsfi (**e?wfi) d«i 

m^^ 0 n^ 0 -eo/cs6Cc v 0. 7nm(DlafflF^r 



25 

«. mm* o &^<Dwm'mffi,<DMffl<Dfr-c. f* v 

(US. 1 nm£+#&S»&gifI£WLTl>£,, 
[0 1 7 0] HI 8«c. +tKf.f*Dt8t- F©fffl 
mtam^fKir. H 1 Stc^ft-CHSJ^fc. 

SCiAit^S. 10 
[0 17 1] 2 0 -CKfc&SMfi^f ^0 

5 n m©®a&Cft;fc -p X&mZ&WT SCiA^Sl 

B2 0 0 um&.Tlcm%.-?ZC£frmtL^ 0 $%<,c 

S®H4 0 "Cfcttlfrr 4«*©MK4ff5 C £** pttfitc 

[0 17 2]ftfc, — tttC. * + fc??wgD 
£. laSSft&b— fftfDrio -ififrS < cfttc 20 

474R»SCiK«t- 5 r. Hb^HSU— !TX*JMHL. 

[0173] ;jck. WH«ui*$£{t5SFffi«:oi>-csiM 

[0174] «*BffWE<H-ii. JKiKfi^ftJR^O 

BmiiCia^-Ctmmc, DBR^*I/- »T2 1 h©|6 

B^SMMci/- tf2 1 h©*^«fi*^fcHt4C£*i-e 30 

[0175] Tftft*i. %ft£3E^?*&®ittHtttH 
#£lf-A*:/y ? £-cfl«U ^©— SP^rS i f- 

£&*<fc5cc«M84 0 aKEpunrsmiSffl'&iss-rsc: 
•s. 

[0176] 09;U* . S&4 0 a -v©EPJfl]^?S£ 40m 
Afc'W^tS-fc^i. ^SifeB«mtf^0. 6nm^ 40 

[0177] Sfc, JWfcffjCGi. 15-45 "C© 

A*'<'7-40mWCTt/t5%^*4. 
[0 1 78] HI 8 KB, #HiK®I§©5IjfcBU— !f3fc 
^©^CTiL/T, DBRgf54 0<D±&tmffi4 0 a£7£ 
(&UT^&C^J&£WT£DBR^ag#U-1f2 1 j © 50 
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*ifc«fi4 2 a tC«fc*9WlI0T: U— !7 I #Sti££L;;*•t^' 
.5>££fcK:. «g4 2 a.^.<DWMnffiL0m*$tft2&Z 

§B4 2 Ii42a ^©SSfEEPifinK: £ & & 5 

tcfln*.r . Eroto«£S®H&tc £ & & *> fts&y&DHSE 

i>V-V^t<D&it}\y^.Mt. T > 7'dP4 7 ©_k(CRtt ^> 
ftjfcmg4 7 a ^©EPJffl*?j£fi©il^fCj: ^riSS^ ft 

[0 17 9] ft*. HI 7ftSt>ttHl 9tc^-r«* 
Jf^©#*^U-1f©^(Ctet,»-r, DBRg|54 0<t^ 
SHH£©HKBa»&RWTK»fl*fE»J. 2SftJHi£ 

or. Sfttsi,^ t t-f d 

3ft3„ 

osaatu— !f*H«r«wr*. H2o«, xmmmcD 

JSfcBU — !f3fciEil 0 0 0©«fi£=gr^-r»fiiHt?*S. 

[0 l 8 0 ] C©S^fiU-1f^?®l 0 0 0TB, #fg 
Jfcjfcmfi-C* £LiTa0 5 St£22 ©iSlffiJtJUWI* 

^^©^©S^s^s^issftrosascctt. 7- 

[0181] SififiU— !f*« 1 000B, iftfinJXSIS 
*WT-5DBR*aS#U— tf2 1 k»TU5. #H 
fleefflTCtt. :ft&;g^&j£^2 2 k©ffi!Wffi 1 2 icEJR 
<* 5 8 SrffJjjXl, . * C 1Ph ©^SBJg*f3t*ffit4JB 4 4K 
7 - F;<5r*0Tfa^g©iM®*ffoT<,>S. eft 

fefc-o-c. tft=e-F(aiB*ss{>-c^s<-rsc£7!)!tr# 
-5.. 

[0182] DBR*#ftU-1f 2 1 kBSW (^H 

m ©±{c@^$ftr^r. ^«i*u-if 2 1 k*^m 

W S ftfcS*jg P1B, U>X2 5a ■CfffJKiC S ft 
ft. itaft^eft*^ 2 2k A*fffi 1 0 * 6 AS-fT S . 
[0183] jfcjftfiSa*** 2 2 kCCAofcB*«P 1 
». fitgSl^g L ©g $ £J# o fc^@JS35M«-CiSiB?g 
P2CcX»Sft4. *©a{c«<Eli;< LOfi 

^mm.P2it, ai*t®i 2 ioK*f$ft-5.„ 

[0 18 4]^CCC. DBR*i»U-f2 1ktcol»t 

[0185] DBR^ttU-1f 2 1 kt*. H*SP4 2 
S.O*DBRg|54 OtC^ftT^S. SSP^4 2M'4 0 
«. -eft-eftSS4 2 aSi^4 0 afCjrfJttStCcSmai-C 
2&tESB4 2(CS®4 2 a ^LTmoS^aA-T-S 

ct-c, rmm4 4&$mTz. aA«***«ii/*t» 
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mM&5 8 £ D BRS54 0 SCRtt64vCt»*B9rtt?4 

s. 

[0186] *^U--»f 2 1 k©miffi©^*^ffi4 5 

#5 8tt, 8 0 0 n mfOiSiSSSf SS^©^*^ 
9 8 %WT * *». 4 0 0 n m*0«fi*WrS*SB« 

[0187] i?2 1 k©DBR3B4 0^©& 

Am^tscit, ffljr**safb-ra©r. ^ io 

D B R354 0 ^r^SDj^gPi LrSSfPS-a-S C 

CtxtCj;<). U — ^©l^ifcB^x. Seizes* 

[0188] COi#, *3UtJg»©flteSrB. g*ff* 
58£DBRgP40 Oge»S«Hi<0BI©ra» , r*4 + 
tCf^iDIJl 1 mmtcS^^ia-Cfci). F© 

©R8Pi£»<-r£c tit^o-c. m*>w±«aa^w«:?g 

££^H3tJ-5C *a6ffiHft*^-2 20 

2 k ©sfrg&g^fUBfct. 0 . 2nmt*S„ 
[0189] :439raS(cfett& 2 2 k 

«, 6 0'C©igR«ltcb/i:otfiy ^X-rSSb/ciiS 

SS&ffl^fcflMS-r*. ftfc. ±ia©i^H^r-«. s»f{*5 

8*3fe?SS^l3R-T-2 2k©a^j«CSWr^S. Cti 
{Cfc^T. ^&#fti&fi§£&iH 1 2 2 k©F*3Sfl££fi8 

U SS*ft58«. #88^0(1*^2 2 k ©AWWtcR 

wscifc-ctr-s. 30 
[0190] ±&x:mwL-tc£$m&m<D£5ic. ytm 

s„ c©£*. S2 i zmmLxmwrz. 

[0 1 9 1 ] m2 IB. ¥Sf*U — K<fc#« 

SSHJIX^ ©JMBSKSffii ©H^5t«S;Wk:^ts-c4) 
-fHiL-r. i*g^¥fStt«rt K 2 #©»*-- F 
A&t>*B##l£UTl,>£*§^£ifcL-Cl,>£,, C©2:$© 
if *- F ARtf B © £ % 6 *a A,T ifeK^ft*^-© 

\at>mm\i>A±.tts:z>tfi. *awtu— tf©m**iw» 40 

-rSC<!:-5-©U^*W-SC:i*5-c#, 3fej&g^&3S 

[0192] C©J:5K:. #&g^g|3R^©f£g!ifeg¥ 

U— ?©«$*- KIHHJ: 0I£< -4-*(CB. 
-««:. »f©* + t'f -fgD 

***>w*&T*4. a#t?B, **jsa«©*3^riAi«:3* 
or»«siE««©«ii!*»<r{c««,»«»«iLraE<bS 
tscir. es©«p««*^o*ift«aaMiT-3^E3H 50 
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[0193] ±K©ttWC**ftTl»fc*»#U--!rc 
«. *©!6^*#«S3eSW^fcificHI!JK:. D BRdC 

-C#&7c#>-e&£„ 

[0 19 4] U-1f;7Bif£:^T^>£f#.z>©-t\ IS 

*»**«#u--!f©if«wwj©i»w«:at»fflUc. -r^to 

D B Rgp^ifiltfrfflf* 3 nfcU -If 3fcB. DBR5P© 

lawts^-cai/^iiSrSft*. c©£#. ®#t&^© 

[0195] — D BR»*36««SBft3R-7-{cai»« 

JSBIWcAM-raitK:. ^©AS|5#. MWKtt^9 0 

D B RSB©ffliJ©Jgffl#> e>^iKg^g^-?^lSj WT B. U 
— tf 3fe&*« <t A ££tS#J L- ft < ft £ . 

[oioB] Jit, ^^u-^&cwteasfi^ft*?-* 
*»fiaaioR^-*^Bi«©s«©±K -7 ■? > f r zmc 

B. JWTOfflSKJ: »K !f©iStt«2at«tift 

■T4J:5ftBBK:-rSC43Wf*bt>. 
[0197] Tftfc^. ^f*U-tf{tB«£S(©mg£ 

!f©±ffi(Cl2HS*l-5«fc5 6C-rSC:i 

[0198] jeasEfiaBft*^-*. *©**i8B*« 

^IR»©«*t«:a«W(c«ll«'4*ftfl«{cBarS 
<t. JS«f^©Atl^J5U©Stf^tfWr. 3feig*!t»5^ 

^•r-So *©«fc5ft*«**i»^fc«e>K». Stfi^jg 

S^J^T- (^»jgS§) 4©P^tcs i O.Rft^KJ:* 

flBK??«E-rs<t5ftl3[Bc-r4Ct«:<tor. *©J:^ 
ft«BW©»idE**Wr 4 C i *(r * So 

[0199] ft*$. a±<Dmm-c{t. im&nt&i&Bkt 

ITL i TaO^fcBL i NbO^fflWS*!, 
tl«^«:fc. KTP (KTiOPO,) , KNbO a , S 
fclJMgO, Nb. Ndftt"4 F-^L/cL i TaO, 
^LiNbCO. *-5t,HJ, L i TaO,iL i NbO, 
iOiggtMLiNbn-oTa.O, (O^X^l) 
ft<t©^Sft^ffiffi-rSC<!:A^*S. 4>St»«. M 

n a*>d a nm<DmmmfcJb-¥mMkts:t*®im-?z> c 
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[0 20 0] £tc. &Vmmt)<D£--21fi^<^fr&2> 

mm -c s c t am *> * -c & a c 

[0 20 1 ] 

Hj*S5t{t*sictti«. u scat 
n^iSSfcu— if&ffi&gfc^btt-seiijtj^-c, tor 

[0 20 2] *fc. **9i©SSftfiU— !f*»{c <fctx 10 

an?**, 

[0 20 3] 3 tf3fciSfC<fcn 
»a»**33CC#4. ^(C. v ifEUm. (DB 

r sstc las L/ r^^tr £ c <t #r # 3 „ 
[0204] $.tc. ¥m»\s— y ccttfiojge»;&RW5 20 

[0 20 5] *fc. **W©#ift^SaHs-tc J: fttt. 
[0 1 ] *^HJ©^ 1 ©»WfcJBfctettSJg8«u--if 

[h 2 ] *mwm 1 <DmBftfc*tt«¥»ftu-if 

©EPJjDSSSi^^eSi©M^^-rf 30 

[S3] awasii»iH«ffi*iH»%*-ry57-c* 

[04] *»H©»2<C«tBI5»K:*JW4e«fiU— !f 
[05] (a) ~ (d) B. H4©)SiftfiU— !f*Wtc 

[0 6] *^©»3<Z^aBB«CC*jlt*3SaaEU--1f 

[H7] ^N^U-lfOWW*tHl«sn4Jt*»© 40 
-7 - <fc ©W<&£^-r ^7 7t*$>S. 
[0 8] *«?8©*4<Z«IBB*{cfc»4WSBftm*© 

[0 9] *9mm4<Df9ffl*ICtott&*m#\'--'9' 
[010] *»WO»4©HBW»JB«:*ji,»-c. ftHSftl 
[011] *ftW<Dm 5 O&MBBflUcfett 4 Jli&g u - 50 
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[0 1 2 ] 0 1 1 oMI^t^(ctel^A*$h?. 
[013] (a ) «. ^Bj©^5©^Sff^©SKS 

•ttfcit©^^ ^£©m#sm^ ; S:^-r^7-t , & 
f). (b) «. -e©i*©^s&tb^^-r^7^-c* 
5. 

[014] ^m^meommmmicim^mmm^- 

[015] ^9J©»7©SE«9e.««:*jWSjSHRSU- 

[0i6] *^©»8©ies&0ss{c*jw*^jesu- 

[017] 2p«IB©JH90*St««ec*JW4fiBfifiU- 
•tf«iH«:d*ti**i9fl:U--!f©1IWE*5?-3-»fBig-C* 
4. 

[018] 9gtt££i§& (ttff^fi) FIB 
R5<t©M^=fc7n-r ^ ye&z. 
[019] ^W©fP903Uk»««:*iW4S«SU- 

[02 0] *mJ*Dm 1 OOSUBBJBfcfcWSJgifcSU 
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